Introduction
The unceasing attention dedicated to the loess sediments in the worldwide geological literature stems from the fact that the loess-soil sequences provide one of the most continuous and detailed records of the climate changes on land areas in the Quaternary (e.g. Kukla 1970 , 1987 , Dodonov 2007 , Porter 2007 , Roberts et al. 2007 , Rousseau et al. 2007 , Zarate 2007 . The environmental and climatic features of the loess deposition as well as the soil development conditions can be reconstructed on the basis of a variety of proxy data. For this purposes, fossil soils, grainsize indices, magnetic properties, malacological, palynological and many others sources of data are commonly used. These data in combination with the methods of absolute dating (e.g. TL, OSL, 14 C) enable a reconstruction of climate and environment and allow to define this in the geological time (e.g. Pye, Sherwin 1999 , Muhs 2007 , 2013 .
The search for a new proxy data are one of the major challenges for loess researchers. Studies based on the chemical composition of loess are, nowadays, more frequently published in the geological literature (e.g. Taylor et al. 1983 , Pye, Johnson 1988 , Gallet et al. 1996 , Muhs, Bettis III 2000 , Jahn et al. 2001 , Muhs et al. 2001a , b, 2003 , Sun 2002a , b, Yang et al. 2004 , Buggle et al. 2008 , Ujvari et al. 2008 , Ahmad, Chandra 2013 . The chemical composition of loess is closely associated with the mineralogical composition of dust Fig. 1 . Location of the Dankowice loess section on the background of the loess distribution in SW Poland (after Jary, 2010 -modified) sources, the process of dust transportation from source areas to the places of loess accumulation and also with the conditions of post-depositional processes of weathering and soil genesis. Thus chemical composition of loess can be used as a subsequent lithostratigraphic criterion to verify the stratigraphic subdivisions (Ahmad, Chandra 2013) . Unfortunately, geochemical analyses, in current Polish loess literature, are used in a very reduced scope (e.g. Maruszczak 1976 , Dwucet, Śnieszko 1996 , Dwucet 1999 , Łącka et al. 2007 ). This paper presents an attempt to apply the results of geochemical analyses of loess-soil sequence in Dankowice (Niemcza-Strzelin Hills) to verify the previous lithostratigraphic subdivisions. Silty covers of the south-western Poland ( Fig. 1 ) are a part of the northern European loess belt (e.g. Różycki 1986 , Haase et al. 2007 ). Loess and loess-derived deposits occur here as a number of isolated, usually thin patches (2-5 m, max. 10 meters; Jary et al. 2002) .
Niemcza-Strzelin Hills are one of the best recognized loess areas in SW Poland, although, in the 90's of the last century, the unjustified opinion, that this loess area were stratigraphically undifferentiated, dominated (e.g. Jersak 1973 Jersak , 1985 Jersak , 1991 . The study of Late Pleistocene loess in Niemcza-Strzelin Hills accelerated at the beginning of this century, when several new loess-soil sequences were exposed and presented for the further verification during the conference field sessions (Jary et al. 2002 , Jary 2007 , 2010 .
The last interglacial-glacial cycle in Dankowice loess-soil sequence
Loess section in Dankowice (λ = 17°00'30'' E, φ = 50°43'15'' N, 195 m a.s.l.) composes of interfluve and slope loess facies. It is located on the western periphery of the village, along the road between Dankowice and Stachów. The hilly loess upland in that place is dissected by 5-meter high road gully.
Loess covers around Dankowice were described by several authors (e.g. Wójcik 1968 , Raczkowski 1960 , 1969 , Anzel 1974 , Ciszek 1997 . On the Detailed Geological Map of the Sudeten in scale 1:25000 (Wójcik 1963 ) the occurrence of loess-like silty clays and loamy loess on this area is marked.
The loess site in Dankowice has been prepared for detailed studies in August and September 2001. In order to fully recognize the loess-soil sequence, at the base of a 3-meter wall the deepening pit was made, reaching the floor of loess. In September 2001, loess section in Dankowice was presented to the participants of XI Polish-Ukrainian Seminar "Stratigraphic correlation of loess and glacial deposits in Poland and Ukraine" for the first time ever (Ciszek et al. 2001) . In the year 2004, the loess site in Dankowice was presented to the participants of IV Loess Seminar "Climate changes recorded in the loess successions" (Jary et al. 2004a ). For safety reasons, more than 9-meter loess-soil sequence in Dankowice was ex- cluded from further study and partially buried in subsequent years.
Loess section research results in Dankowice were published many times, mainly in the form of short descriptions and summaries in conference guide books (Ciszek et al. 2001 , Jary et al. 2002 , 2004a , b, Chlebowski et al. 2004 , Fedorowicz et al. 2004 , Fedorowicz 2005 , Jary 2007 , 2010 .
During the fieldwork conducted in Dankowice in autumn 2003, the following litho-pedostratigraphic sequence was described ( Fig. 2) Jersak (1973) and Maruszczak (1991) and the problems with the correlation of these schemes, the litho-pedostratigraphic units proposed originally for the Loess Plateau in China by Kukla and An (1989) was applied. This scheme was modified by Marković and co-authors (2008) , and recently has been used for Polish loess by Jary and Ciszek (2013) . The correlation with marine oxygen isotope stages (MOIS; Martinson et al. 1987 ) also has been made.
The loess-soil units of Dankowice profile during the fieldwork were distinguished, and then verified using the results of laboratory tests. Samples were taken from the vertical sequence in the interval of 5 cm. The investigated section is shown on schematic drawing (Fig. 2) . The lithology and selected grain-size characteristics are presented: mean diameters Mz (phi), the coefficient WU expressing the ratio of coarse silt (31-62 µm) to fine silt (8-16 µm), the content of the clay fraction (<4 µm) and content of the sand fraction (> 62 µm). The CaCO 3 and humus contents also is shown. Grain size distribution on a laser diffractometer Mastersizer 2000 was determined.
Carbonates were analyzed by Scheibler method and the organic substance by Tiurin method.
The Late Pleistocene (last 130 ka) in the loess-soil sequence in Dankowice is represented by four litho-pedostratigraphic units: three soil units (S0, L1S1, S1) and one loess unit (L1L1).
The oldest unit is a polygenetic pedocomplex S1 (No. 1-5, Fig. 2 ), which probably evolved during the last interglacial (Eemian = MOIS 5e) and in the early part of the last glacial period (MOIS 5a-5d). The most characteristic horizon of S1 pedocomplex is a thick, tripartite illuvial (Bt) horizon developed on silty-sandy substrate. The content of sand fractions increases towards the base of the section. Above illuvial horizon the eluvial Eetg and accumulation A horizons have developed. The clear visible signs of gleying and periglacial processes in these horizons can be observed. Like in many others loess profiles in south-western Poland, the fossil soils set S1 shows a multistage, complicated history of the development with 2-3 strong stages of forest -type pedogenesis (Jary 2007 , 2010 , Jary, Ciszek 2013 .
There are no loess unit L1L2 in Dankowice as an individual lithostratigraphic unit -it has been degraded or altered by soil-weathering processes associated with the development of pedocomplex L1S1.
The remains of L1L2 loess were transformed during the development of interpleniglacial set of tundra-gley soils L1S1 (No. 7-9; MOIS 3), This pedocomplex consists of well-developed accumulation (A) horizon on the top and cambic (Bw) horizon in the lower part. The upper parts of the tundra-gley soil in the Dankowice section have been deformed by frost heave processes and gelifluction (layer 10).
There is a thick loess unit L1L1 above the pedocomplex L1S1 (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) , the upper pleniglacial and a part of Late Glacial, MOIS 2). The lithostratigraphic unit L1L1 is very differentiated in the Dankowice profile. There are several initial gley levels, although the horizons 12, 14 and 19 are particularly distinguishable. The upper parts of these levels are usually deformed by periglacial gelifluction. The presence of ice wedge-cast has been noticed just a few meters from the main profile. This is convincing evidence of the presence of permafrost during the period of the last glacial maximum (Jary 2009a (Jary , b, 2010 .
At the top of loess L1L1 contemporary brown soil S0 (No. 21-23, Fig. 2 ) with superimposed, thick accumulation horizon was developed. The selected samples of loess were dried in laboratory dryers at 105°C for 24 h. Then the samples weight (5 g) were burned in the muffle furnace at 1000°C, for a period of 1 h to calculate the loss on ignition (LOI). From the burned sample a 250 mg of material was taken and mixed with flux (lithium borate). The mixture was melted in platinum crucible in the flame of a Bunsen burner at approx. 900°C. The resulting melt was dissolved in 10% HCl and diluted with 250 ml. Using atomic absorption method, in the obtained solutions the Na, K, Mg, Ca, Fe, Mn, Al and Ti were determined. Phosphorus was measured colorimetrically after mineralization the sample in microwave device. The resulting values of element concentrations were converted to oxides (excluding volatile components). Silica was not measured assuming it is a complement to 100%. This assumption was confirmed by the analysis and comparison of standards, i.e. loess indications certified reference materials ISE 934 and ISE 974 Dutch company Wepal. Analysis of these materials enables validation of the method, ensure the credibility of the analysis and is essential in any modern analytical laboratory (Migaszewski, Gałuszka 2007) .
Geochemical analysis of loess samples and selected chemical weathering indices
In the contemporary geochemical literature indirect indicators for the assessment of the intensity of chemical weathering of sediments and fossil soils are commonly used. A tremendous amount of various indices is proposed (e.g. Duzgoren-Aydin et al. 2002 , Price, Velbel 2003 , Bahlburg, Dobrzinski 2011 , Buggle et al. 2011 . Among them, the authors of this study have chosen six that, in their opinion, are the best for characterizing the intensity of chemical weathering.
CIA -(chemical index of alteration -Nesbitt, Young 1982 , 1984 , the coefficient expressed in molar proportions, calculated by the following formula: CaO* -represents Ca in silicate-bearing minerals only.
The authors had no conditions needed for the separation the silica calcium of carbonate calcium. For this reason, the McLennan procedure (1993) was used, which assumes that the number of CaO* moles cannot be higher than the number of Na 2 O moles. The CaO* concentration was calculated based on the following procedure: if the concentration of CaO was less than or equal to the concentration of Na 2 O in the sample, the CaO value was adopted; if the CaO concentrations were higher than the Na 2 O concentrations in the sample, it is assumed that the CaO* value was equal to the Na 2 O value (Bock et al. 1998 , Gallet et al. 1998 , Roddaz et al. 2006 , Ujvari et al. 2008 .
This index assumes that if the intensity of chemical weathering processes increases, the mobile ion content: calcium, sodium and potassium -decreases, and this is manifested by an increase in the value of the CIA. CIA index for kaolinite is approx. 100 and represents the highest degree of weathering, for illite range between 75 and 90, for muscovite approx. 75 for feldspar about 50. CIA value for fresh basalt ranges 30-45, and for granite and granodiorite 45-55 (Bahlburg, Dobrzinski 2011) . CIA values calculated for loess and presented in the literature are in the range of 50 to 75 (e.g. Gallet et al. 1996 , Łącka et al. 2007 , Ujvari et al. 2008 , Buggle et al. 2011 .
CIW -(chemical index of weathering -Harnois 1988), the coefficient expressed in molar proportions, calculated by the following formula: CaO* -represents Ca in silicate-bearing minerals only.
CIW index is similar to the previously mentioned CIA ratio. However, it does not take into account potassium, which, as a very mobile element, is quickly removed from the system and is rapidly bonded to soil sorption complex and the living organisms (Düzgören-Aydin et al. 2002 , Price, Velbel 2003 .
CPA -(chemical proxy of alteration - Buggle et al. 2011; previously proposed by Cullers (2000) as CIW'), the coefficient expressed in molar proportions, calculated by the following formula:
This indicator is particularly useful for determining the weathering degree of silicates, aluminosilicates, and plagioclase. It is recommended by Buggle and co-authors (2011) as the best indicator for the assessment of the degree of weathering of silicates in the loess.
Al/bases -commonly used index to evaluating the intensity of the hydrolysis process in the soil (Retallack 2001) . The coefficient expressed in molar proportions, calculated by the following formula: 
Geochemical composition of loess-soil sequence in Dankowice
Geochemical composition of loess-soil sequence in Dankowice was determined on the basis of 31 samples.
In the whole profile prevails silica (from 76.62 to 88.76%, mean 80.78%; Fig. 3, Table 1 , 2). The highest concentrations of silica is observed in the contemporary soil S0 (average 83.33%) and in the group of fossil soils S1 (83.14% - Table 2 ). Proportion of silica in units L1L1 and L1S1 is relatively aligned with the exception for two local minima in the loess L1L1 reported at depths of 200 and 550 cm (respectively 76.62% and 76.89%, Table 1 , Fig. 3) .
The concentrations of aluminum oxide in the Dankowice section varies in the range from 7.24 to 14.34% (mean 10.56%, Table 1 , 2). The highest profile concentrations are present in the soil-loess unit L1S1 (mean 11.83%) and the lowest concentrations of aluminum were found in the level of contemporary soil S0 (average 9.03%). The greatest diversity of its content was recorded in the group of fossil soils S1 (from 7.24 to 14.34%, Table 1 , 2).
The iron oxide content in the Dankowice profile ranges from 1.31 to 3.1% (average 2.23%). The highest content of this component was found in soil-loess unit L1S1 (average 2.61%), and lowest in the loess L1L1 (average 2.1% - Fig. 3, Table 1, 2) , where the iron concentrations are relatively most aligned in a profile. Greatest variabil-ity of iron concentrations were reported in pedocomplex S1.
The concentrations of potassium oxide in the tested sequence are in the range from 0.84 to 1.89% (average 1.43%). The highest concentrations were in the contemporary soil S0, and the lowest concentrations of potassium were found in pedocomplex S1 (mean 1.2%, Fig. 3 , Table  1 , 2).
The calcium oxide concentrations in the Dankowice section are very diverse (from 0.3 to 6.34%, on average, 2.48%). Low concentrations in soil levels S0 and S1 (respectively 0.72 and 0.55%), contrast very high concentrations of calcium in the loess L1L1 (average 4.45%). The profile maximum of calcium was found at depth of 200 cm (6.34%) in the upper part of the loess L1L1 (Fig. 3,  Table 1 , 2).
The content of magnesium oxide is in the range from 0.56 to 1.35% (average 1.02%). The lowest concentrations of magnesium were found in pedocomplex S1 (average 0.76%) and the highest in loess L1L1 (average 1.23%). The profile maximum of magnesium was found at depth of 140 cm (1.35%) in the top part of the loess L1L1 (Fig.  3, Table 1, 2) .
The concentration of sodium oxide in the loess-soil sequence in Dankowice profile ranges from 0.31 to 0.9% (average of 0.74). The lowest concentration and also the largest variation of the content of sodium was found in the group of fossil soils S1 (from 0.31 to 0.86%, average 0.59% - Fig. 3, Table 1, 2) .
The titanium distribution in the Dankowice profile ranges from 0.24 to 0.83% (average 0.59%). The highest concentrations of titanium were found in the contemporary soil S0 (average 0.77%), and lowest in the group of fossil soils S1 (0.52%, Fig. 3 , Table 1 , 2)
The concentration of phosphorus and manganese in the Dankowice profile is the lowest among the analyzed oxides. The phosphorus content is within the range from 0.06 to 0.16% (average 0.111%). The highest of its contents were found in the contemporary soil S0 (average 0.126%) and the lowest were recorded in the group of fossil soils S1 (0.093%, Table 1 , 2). The highest average concentrations of manganese were found in the contemporary soil S0 (0.080%), and lowest in the group of fossil soils S1 (average 0.056%, Table 1 , 2).
LOI ranges from 1.91 to 7.64% (average 4.68%). The highest average value (5.61%), and the smallest variation in loss on ignition were found in L1S1 (Table 1 , 2).
Geochemical characteristics of lithopedostratigraphic units
The results of chemostratigraphic research confirm earlier division of litho-pedostratigraphic units of loess-soil sequence in Dankowice (Fig. 3) and complement previously collected archival materials for this section (Ciszek et al. 2001 , Jary et al. 2002 , 2004a , b, Chlebowski et al. 2004 , Fedorowicz et al. 2004 , Fedorowicz 2005 , Jary, 2007 , 2010 .
The contemporary soil S0 in Dankowice is characterized by high homogeneity of the geochemical composition. The lowest values of the coefficients of variation V (%) in the profile for the silica, alumina, manganese, magnesium, calcium and phosphorus were found in this unit (Fig. 4, Table 3 ). The development of contemporary soil S0 was determined by its location in the area of roadway, while in the peripheral part of the parcel was used as orchard. The profile of soil S0 in Dankowice is not deep, but still the morphological characteristics of individual soil horizons are well developed. Proportion of silica is in the range of 82.74-aligned to 83.8% (mean 83,33%, Table  2 ). The geochemical feature of S0 units is clear depletion of calcium and magnesium oxides relative to underlaying L1L1 loess unit. Maximum concentrations in the soil profile S0 were found for the silica, manganese, potassium, titanium and phosphorus (Table 1, 2) The concentration of silica in the loess unit L1L1 reaches a minimum at the level of 78.73% (from 76.62 to 81.7%). Loess L1L1 in loess-soil sequence Dankowice is characterized by relatively low coefficients of variation of the analyzed oxides (the lowest values were found for 3.55 iron), which indicates the high geochemical homogeneity of the loess L1L1 (Fig. 4, Table 3 ). Clearly increasing concentrations of calcium and magnesium reach the profiles maxima. The results of geochemical analyzes of the samples taken from layer 18 (depth of 200 cm; cf. Figure  3 ) quite clearly differ from the results obtained for the neighboring samples in particular as regards the concentration of silica and calcium. A feature of loess-soil unit L1S1 there are the maximum profiles concentrations calculated for the aluminum (average 11.83%), and iron (2.61% on average), and the profiles minima of coefficients of variation (V) identified for the sodium, potassium and titanium, which indicates a relatively high geochemical uniformity of L1S1 loess-soil level (Table 1, 2, 3, Figs 3, 4) .
In the fossil soils set S1, growing proportion of silica, which reaches here a profile point maximum at a depth 910 cm (Fig. 3, Table 1, 2) , and large range of variation of silica is clearly seen (from 79.1 to 88.76% Figure 4 , Table 3 ). This is accompanied by decreases of the concentrations of several other oxides. Minima of profiles concentration for manganese, magnesium, calcium, sodium, potassium, titanium and phosphorus were found here. The pedocomplex S1 has the highest coefficients of variation V for the silica, alumina, iron, manganese, magnesium, calcium, sodium, potassium, titanium and phosphorus (Fig. 4, Table 3 ).
The largest difference in the distribution of oxides in the profile, measured by the coefficient of variation V (79.04%, Table 3 ) was recorded for calcium oxide, and the lowest for silica (4.00%). The units L1L1 and S0 are characterized by greatest uniformity of geochemical composition and the highest geochemical variation was observed for fossil soils set S1 (Fig. 4, Table 3 ).
The comparison of chemical composition of loess from Dankowice with others loess areas
The silica content in the tested loess sequence is comparable only with extremely high SiO 2 shares quoted in (Table 4 ). The similar, high concentrations of SiO 2 have been found in the central states of the USA (Taylor et al. 1983 , Muhs, Bettis III 2000 , Muhs et al. 2001a , England (Gallet et al. 1998) and Normandy in France (Lautridou et al. 1984) . For comparison, the silica content of loess samples from Kaiserstuhl (SW Germany), south-western Hungary and China Loess Plateau are about 20% lower (Taylor et al. 1983 , Gallet et al. 1996 , Jahn et al. 2001 , Ujvari et al. 2008 . High proportions of silica in Dankowice loess are in stark contrast to the low concentrations of most others major oxides. The profile average of Al 2 O 3 is 10.56%. This value is comparable with those of USA, England and France loess (Table 4) , which can be attributed to glacigenic origin. Much higher contents of Al 2 O 3 (over 13%) were found in China, Hungary, New Zealand and Argentina loess (Table 4) .
The profile average concentration of Fe 2 O 3 (2.23%) is relatively low. This result is comparable to these of the United States and Great Britain loess (Table 4 ). The profile average content of manganese oxide is insignificant (0.06%), but is similar to the values presented in the literature.
The profile average content of MgO (1.02%) is similar to the concentration of this component in the New Zealand, United States, Svalbard and Brittany loess. This value is higher than in the United States (0.59%) and Normandy (0.69%), but significantly lower than the MgO contents in Kaiserstuhl (3.91%), the Chinese loess Plateau (2.36%) and Hungary (3.62%, Table 4 ).
The average concentration of CaO in the whole Dankowice profile is 2.48%. The data taken from literature confirm the large variation of this component: from 0.46% (England and Svalbard) to 9.73% (Hungary), and even 23% (Kaiserstuhl - Table 4 ).
The profile average concentration of sodium oxide in Dankowice loess sequence is 0.74%. This value is comparable only with the loess from Kaiserstuhl, England and France, and far lower than the Na 2 O content in other areas of loess (Table 4) .
The profile average of potassium oxide is 1.43%. Lower K 2 O content was found only in Kaiserstuhl (1.3%) and the highest shares (2.51%) were recorded in the China Loess Plateau (Table 4) .
The most stable of the tested oxides is TiO 2 . The profile average content of this component is 0.59%, which is comparable to the data reported in the literature: 0.31% (Kaiserstuhl) to 0.91% (Hungary - Table 4 ).
There are no much information in the literature concerning the shares of phosphorus in the loess sequences. The profile average concentration of P 2 O 5 in Dankowice section is 0.11%. Similar amounts of P 2 O 5 have been noticed in England (0.07%) and Brittany (0.11%) loess and the highest was determined in the Hungarian loess (0.20% - Table 4 ).
The diversity of chemical weathering indices
The course of curves illustrating the selected chemical weathering indicators in loess-soil sequence in Dankowice (Fig. 5, Table 5 ), shows a similar trend, and confirms the earlier division of lito-pedostratigraphic units.
Due to the wide use, and thus the possibility of references to literature, the focus was mainly on the rate of chemical transformations (chemical index of alteration) CIA (Nesbitt, Young 1982 , 1984 . CIA takes values Gallet et al. 1998) . CIA values, presented in this study, are comparable, although usually slightly higher, than the CIA values published in the literature (e.g. Gallet et al. 1998 , Tripathi, Rajam 1999 , Ujvari et al. 2008 , Buggle et al. 2011 .
The average value of the CIA index in Dankowice profile is 72.9. The highest differing values of the CIA were stated in the pedocomplex S1, and lowest in the contemporary soil S0. High diversity of the CIA index in pedocomplex S1 is probably related to the lithological and genetic variation of parent material of this unit. Similarly, large differences in the loess L1L1 may confirm the hypothesis about the significant role of local sources of silt for loess of south-western Poland (e.g. Raczkowski 1969 , Cegła 1984 , Jary, Kida 2000 .
The curves of the CIA and other indicators of the chemical weathering intensity of loess-soil sequence in Dankowice clearly show the downward trend towards the top of profile (Fig. 5, Table 5 ). This direction of the CIA curve relates generally to entire profile, but it is also very well recorded in particular litho-pedostratigraphic units, especially in the loess unit L1L1. This may mean that the source areas of loess silt were subjected to significant evolution during the last glaciation, providing with time less and less modified by prolonged and intense chemical weathering processes material.
High variability of chemical weathering indices can also be achieved with the assumption that the accumulation of loess covers was made partly by deposition of silt resulting from the destruction of local silty cover and soils, which were characterized by high rates of chemical weathering. The share of such material could be significant in the early stage of loess-forming phases, in periods of sudden deterioration of climatic conditions, leading to the destruction of local vegetation cover. This interpretation refers to the Van Loon's (2006) considerations about the possibility of multiple recovery ("recycling") of older loess covers and turning it in the process of formation of the younger loess.
Summary
The study of the chemical composition of loess-soil sequence in Dankowice (Niemcza-Strzelin Hills) allow to propose several preliminary conclusions.
The method used for determinations of elemental composition, preceded by a rigorous sample preparation procedure, gives correct, reproducible results comparable to the certified reference materials. However, the method requires the continuous validation.
The results of the study of chemical composition of loess-soil sequence in Dankowice are differentiated within the vertical sequence and confirm previous division of litho-pedostratigraphic units. Therefore, the chemostratigraphic method can be successfully used as a one of lithostratigraphic methods. This can be a reliable tool for the development and verification of litho-pedostratigraphic subdivisions in loess-soil sequences.
The chemical composition of loess from Dankowice is not substantially different from the others results presented in the world loess literature. The characteristic feature of Dankowice loess is the high concentration of silica and reduced content of iron, sodium and potassium.
CIA index for this loess takes values in the range of 65.2 to 81.4. This indicates the medium and high degree of chemical transformations in the source areas of silt which passed at least one sedimentation cycle. These values are comparable, but usually a little higher than the CIA values calculated for the loess from other areas, published in the literature.
Decreasing values of the CIA index to the top of the section may indicate that the source areas of loess silt have undergone significant evolution during the last glaciation, providing material over time, less and less transformed by prolonged and intense chemical weathering processes.
The relatively large variation of chemical weathering indices in Dankowice loess section suggests that the accumulation of loess covers also took place through redeposition of silt recovered from the destroying of local silty cover and soils, characterized by high rates of chemical weathering. This may confirm the hypothesis of multiple recovery ("recycling") of older loess cover and turn it in the process of formation of the younger loess.
